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WHAT IS CLAIMED IS: 



itei 



1. A phase detefctor, comprising: 
a first input ;hat receives a reference clock signal; 
a second input that receives a comparison signal; and 
a comparison circuit that compares a phase of the reference clock signal 

with a phase of a sij ;nal having a frequency that is twice that of the comparison 
signal. 

2. The phase de;ector of claim 1, wherein the comparison circuit comprises: 
a first circuit {that asserts a first signal having a predetermined logic level in 

response to only one |pf a leading edge and a trailing edge of the reference clock 
signal; and 

a second circuit that asserts a second signal having the predetermined logic 
level in response to eitper one of a leading edge and a trailing edge of the 
comparison signal. 



3. The phase detector of claim 2, wherein the comparison circuit further 
comprises: 

a reset circuit thai generates a reset signal that resets both the first circuit 
and the second circuit in qpsponse to both the first signal and the second signal 
being asserted. 



4. The phase detector 6f claim 3, wherein the reset circuit comprises a delay 
circuit that delays generatiom of the reset signal for a predetermined length of time 
after both the first signal anal the second signal are asserted. 



5. The phase detector of claim 2, wherein the second circuit is a dual-edge 
triggered latch. \ 



6. The phase 
comprises: 

a first latch 
that the first latch 
predetermined logic 

a second 
such that the seconc 
predetermined logic 
and 

a combining 
first latch output si 



-16- 



c etector of claim 5, wherein the dual-edge triggered latch 



evice coupled to receive the comparison signal in a way such 
device generates a first latch output signal having a 

level in response to a leading edge of the comparison signal; 
h device coupled to receive the comparison signal in a way 
latch device generates a second latch output signal having the 
level in response to a trailing edge of the comparison signal; 



logic circuit that generates the second signal by combining the 
and the second latch output signal. 



signal 



7. The phase detector of claim 6, wherein the combining logic circuit is a 
logical OR gate. 

8. The phase ddtector of claim 6, wherein the dual-edge triggered latch further 
comprises: 

a reset input for receiving a reset signal that resets both the first latch device 
and the second latch device. 



A phase-locked loo ) comprising 



a phase detector th 
clock signal and a comparison 
wherein the phase detector 
phase difference between 



t has a reference signal input that receives a reference 

input that receives a comparison signal, 
gerienftfes a phase difference signal that represents a 
e reference signal and a signal having twice the 
frequency of the comparisoh signal; 

a circuit that generates a phase-locked loop output signal having a frequency 
that is a function of the phase difference signal; 
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a frequency dividetr that receives the phase-locked loop output signal and 
generates therefrom a div decyfrfeqij-eficy signal; and 

ite$Jm comparison signal from the divided frequency 
signal, wherein the compa^is&n signal has one half the frequency of the divided 
frequency signal. 



10. The phase-lockei loop of claim 9, wherein the circuit that generates the 
comparison signal is a l^itch device configured to toggle a latch device output state 
once for each cycle of tlfe divided frequency signal. 



11. The phase-locked loop of claim 10, wherein the latch device is configured 
to toggle the latch device ^utput state once for each leading edge of the divided 
frequency signal. 

12. The phase-locked ldjpp of claim 10, wherein the latch device is configured 
to toggle the latch device output state once for each trailing edge of the divided 
frequency signal. 

13. The phase-locked loob of claim 9, wherein the phase detector comprises: 
a comparison circuit that compares a phase of the reference clock signal 

with a phase of a signal havii^g a frequency that is twice that of the comparison 
signal. 



14. The phase detector of dlaim 13, wherein the comparison circuit comprises: 
a first circuit that asserts a first signal having a predetermined logic level in 
response to only one of a leading edge and a trailing edge of the reference clock 
signal; and 



10 
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a second circuit that £ sserts a second signal having the predetermined logic 



level in response to either or 
signal. 



e of a leading edge and trailing edge of the comparison 



15. The phase detector 01 
comprises: 

a reset circuit that 
and the second circuit in 
being asserted. 



generates a reset signal that resets both the first circuit 
response to both the first signal and the second signal 



16. The phase detector of 
circuit that delays generation 



claim 14, wherein the comparison circuit further 



claim 15, wherein the reset circuit comprises a delay 
f the reset signal for a predetermined length of time 



after both the first signal and {he second signal are asserted. 

17. The phase detector of c^laim 14, wherein the second circuit is a dual-edge 
triggered latch. 
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18. The phase detector of cl^iim 17, wherein the dual-edge triggered latch 
comprises: 

a first latch device coupled to receive the comparison signal in a way such 
that the first latch device generates a first latch output signal having a 
predetermined logic level in response to a leading edge of the comparison signal; 

a second latch device coupfled to receive the comparison signal in a way 
such that the second latch device generates a second latch output signal having the 
predetermined logic level in response to a trailing edge of the comparison signal; 
and 

a combining logic circuit thkt generates the second signal by combining the 
first latch output signal and the second latch output signal. 
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19. The phase deteqtor of claim 18, wherein the combining logic circuit is a 
logical OR gate. 

20. The phase detector of claim 18, wherein the dual-edge triggered latch 
further comprises: 

a reset input forli 
and the second latch de/ice. 



21 



A method of 
receiving a refei 
receiving a 
generating the 
clock signal with a ph; 
comparison signal 



receiving a reset signal that resets both the first latch device 



generating 



a phase difference signal, comprising: 
ence clock signal; 
comparison signal; and 

difference signal by comparing a phase of the reference 
of a signal having a frequency that is twice that of the 



p lase 



asfe 



22. The method of c^aim 21, wherein generating the phase difference signal 
comprises: 

asserting a first signal having a predetermined logic level in response to 
only one of a leading edge and a trailing edge of the reference clock signal; and 

asserting a second! signal having the predetermined logic level in response to 
either one of a leading edge and a trailing edge of the comparison signal. 



23. The method of claiiji 22, wherein generating the phase difference signal 
20 further comprises: 

de-asserting both thd first signal and the second signal in response to both 
the first signal and the second signal being asserted. 



24. The method of claim 23, wherein de-asserting both the first signal and the 
second signal comprises delawng de-assertion of the first signal and the second 
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signal for a predetermined length of time after both the first signal and the second 
signal are assen ed. 

25. A method of generating a phase-locked loop output signal, comprising: 

generating a phase difference signal that represents a phase difference 
between a reference cflpck signal and a signal having twice the frequency of a 
comparison signal; 

generating the phase-lotted lcjjefp output signal having a frequency that is a 
function of the phase difference 

receiving the phase-lodfced \oop output signal and generating therefrom a 
divided frequency signal; and 

generating the comparison signal from the divided frequency signal, 
wherein the comparison signal has one half the frequency of the divided frequency 
signal. 



26. The method of claim 25, wherein generating the comparison signal 



comprises toggling a late 
frequency signal. 



i device output state once for each cycle of the divided 



27. The method of clajim 
comprises toggling the lajch 
divided frequency signal. 



26, wherein generating the comparison signal 
device output state once for each leading edge of the 



comprises toggling the la 
divided frequency signal 



28. The method of cU im 26, wherein generating the comparison signal 



:ch device output state once for each trailing edge of the 



29. The method of claipi 25, wherein generating the phase difference signal 
comprises: 



10 
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comparing a phase of the reference clock signal with a phase of a signal 



having a frequency that 
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The method of d 



is twice that of the comparison signal. 



aim 29, wherein comparing the phase of the reference 
clock signal with the phase of the signal having the frequency that is twice that of 
the comparison signal 9omprises: 

signal having a predetermined logic level in response to 
only one of a leading ddge and a trailing edge of the reference clock signal; and 

asserting a secc nd signal having the predetermined logic level in response to 
either one of a leading edge and trailing edge of the comparison signal. 



31. The method of 
clock signal with the 
the comparison signal 

generating a 
signal in response to 



32. The method of 
delaying generation of [the 
the first signal and the 




laim 30, wherein comparing the phase of the reference 

of the signal having the frequency that is twice that of 
lurther comprises: 

signal that de-asserts both the first signal and the second 
the first signal and the second signal being asserted. 



p lase 



reset 



both 



;laim 3 1 , wherein generating the reset signal comprises 

reset signal for a predetermined length of time after both 
second signal are asserted. 



